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fir iings axec to be confirmed onjpilct blaﬁt scale. ALl
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factcors for old units are given in Anmnexure 1.
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ABSTRACT
Experiments Qefe carried out in laboratory ?n prepare
alkaliné sulphite pulps from‘Eucalyptus tereticornis

with a view of utilising theSe‘puips as newsprint’
furnish. The deféils af imﬁrggnatiun égd refining
conditipns were breSented. The streﬁgth pfoperties

of final puips were cllg:'te}rmihed‘ and the results. Were
discuss;d.. Bleaching with hypochlorite as woll as’
Hydrogen peroxide was ca;ried out sépa;ately. IThe

optical propertics were determined for the hand sheets.
The results indicate that using Sodium hydroxide in
coinbiﬁation with sddium sulphite giveés pulps bf‘ Teasonable

strength propertics.



1. © INTRODUCTION

Thore arg a number ef pubLlcatlnns d ol*ng with Ldboratory
reSeaEch on chemimechanical, pulps frem hardwoods. The morphology
of hardwood fibres is entizely differcnt from that of softwood and

consequantly.their hehaviour in refining is also different.

Softwoods produce about 27% of. fines which partly criginate
frum the primary wall of the fibre. Ttha fincs ara hlghly fibrillsted.
These fines contribute to the consolldatlon of the paper and formation
. of interfibre bonds. Hardwoods or the cmntrary produce flnes which
consist mainly of broken fay cells and middlellamella debris. This
fine fraction is littlclfib;illatéd and is not useful. This is even
detrimeﬁtaL>toithﬁ,strenéth of paper. Thesé differences have been
demonstfatgd by Giertz (1) who had pointed out that the low strength
of most hardwood m;chanical pulps depend upon the character of the
fine material and not on the quality of the fibre fraction., Deb (2)
has shown that hardwoods can be made to behave like softwoods under
refining by a éuifable.chemical trewatment of chips. The wood cen be
softened in such a way that primary wall and St layer are peeled of f
‘produc1ng flbrlllar fines and lgaving ‘an intact 352 layar. The chemical
trgatmant 15 to swell the fibre prior to the mechanical refining. |

erénding upon the end use of pulﬁ different éppruaéhes in the chemical

pretreatment can be used.

Thé'prasant study has been directed towerds producing alkaline
sulphlte pulps fram Eucalyptus tereticornis with good brlgh tness and

suff1c1cnt strnngth to be used in newsprlnt furnlsh.

2. OBJECT

The oubject of the present investigation was to evaluate tha

suitability of E. tereticornis for the production of alkaline sulphite

pulp end tc assess the suitability of these pulps for the manufacture
_of nowsprint and other varieties of papers. The work.ﬁas divided intao

twa parts viz :



Part I

(i) To : cepare alkaline sulph”tes pulps under, different

treatment conditinns of sulphite - caustic.

{ii) To bleach the pulps by”twastage hypachlorite and

~peroxide treatment.’ f CoL

(iii)  To evaluate the properties of unbieached and bleached

.pulps.

Part T1

(i) To study the influence of Na280 in presence of

hlghar NaUH concentration during chemlcal 1mpregnatlon.

(ii) To study the properties of unbleachsd pulps prepared

under the_abmve cond1t10n5.

 EXPERIMENTAL

Raw materisl

Four billets ef E. tareticornis were received from

‘the Forest Dapartment af Kerala NCWHlent PIDJEDt. THe wood

was received in air .ry cundlt“on Taere was no indication

from whick part of the tree the samples wers collected. No

data were available on trees age.

"Chipping of the samples.

The billets werc sawn into dimensions suitable for

chipping in the pilot plant Waterous Disc Chipper. The

" chips were screened on the pilot plant Waterous Vibrating

Screen. Chips passing 'through 44 mm sguare mesh and retained

‘on a 6.5 mm square mesh were collected. The screened chips

were stored in plastic bags. The moisture content of chips

was 11.4 per cent.



Chips were treated in 2.5 litre pressure vgesels,

rotatlng in an electrlca¢ly hrated ocil bath. Scdium hydroxide

‘and sodium EulphltE ‘of known incﬂnbv=+ .ons and weter were

added to - thL chlps to maintain a chip te liquor ratio of

113.5. The. bumb was closed and‘a.pfrssure of 8 kg/cma was
appliédﬁby.nitrogen gas. Tho temperauuLe of bomb was ‘_‘
maintained at about 50°C. The trestment conditions are given

in Table 1. After 60 min., the pressure.was released. The
bombs were removed fram the bath and Spﬁnt ligquor: was Separated.
pH and COD, of bpcnt liquor were determined. The treated chlps

were refincd w1t50ut washing with frosh water.

The refinmer used in this work was a 12" Sprout Waldron
Single Disc Refiner rotated at 2500 RPM by 4C <W motoz. Flate
péttern No. 17804Z was used throughout the work. Refining,
was CEIIlEd out with hot watcr at SD“C in tho circulation ‘
Syst&m. The chips were refined in two passes - thHe first. pass
wWas carriud out a3 B.O0% consistency at 0.623 mm claa;ance and

the second pass was at D.05 mm at 10.0% comsistency.

The refinec pulp was screened on .2 flat scroen héying
0,2 mm slot widthk with circulation DF back water. Yield was

dethrmlned by weighing the ScreLned pulp.‘

Pulp evaluat an

Pulp fIaCtlD“aulOH was done with a Bauer—ﬂcﬂett cla551fler
us;ng 28. 48 100 anc 200 mesh SCTreens As per SCAN-ME6:69, The

flbre classificatioa rosults are given in Table 2.

 Hamdsheeté;o¥ s gsm'were‘prcparéd on a British Shect
Making Machine with & closed back water system to'reduce;tﬁe
losses of fines. - Wet web strength properties were determimed

according to SCAN C31:77.

" The handshcets wesw pressed under standard cenditions

and“dried and conditioned ot 27i1‘t'and 65¢2%.relativa‘ﬁumidity.



The physical ﬁroperties were tested according to 150

standard DP 5269. The evaluaticn data are presented in.

Table 3.

Bleaching :
All bleaching 'cpcrations wers carried out in plastic
containers immersed in a thermeostatically coptrolled ‘water

bath. Mixing was accomplished by pericdic kneadlng during

-the treatment. After bleaching, pulps were washed w;th

water: -Prior to the fimal washing, sulphur dioxide (SD )

water treatment was glVEﬂ to gst the pH of the. pulp around‘

4.5 to 5.D Bleachlng data are gluen in Tables 4 & 5.

The residual sctive bleaching chemical was determined 

by iodometric titration.

Final brightness, post colour number and yield on
o.d. pulp were determined for all the bleached pulps. Optical
properties of handsheets made from bleached pulps are

presented in Tables 6 and 7.

RESULTS. AND DISCUSSIONS

Part I

: Unb;each;d pu;p :

Alkaline sulphite ligquor (Mixture of sodium hydrox1dc)
and sodidm sulphite) was. not an effective Chemlcal for
sulphité pulping. Addition of mqrp-sqlphlte solution with
NaOH {Pulps AS/Et/7, AS/Et/8 and AS/Et/9) reduced the yield.
Yiéld varied between T7. 3 to Bé 8 per cent. In.all the cases.

‘hlghest sulphlte Loncentratlon gave pulps of the hlghest

brlghtness.

The Bauer-McNett Classificafion shows that more than
30% of the pulp was obtained in the -200 mesh fractien. It
is often cbserved in high-yield pulping that dense wocds

produce a high percantage of.fines during the.refining opesration.



increasing the amount of sulphite in the -treoatment
wachips gave better strength propertiesf(Tablé 3. Wet

web Strength‘prcperties of these pulps are given in Table B.

BléachedAEprs

! ' N .
Hypochlorite (two stage) and Hydrogen peroxide were

used cn. the pulps prepared from different alkali and sulphite

ratios. Pulp bleached with two stage hypochlorite has lower
brightness than peroxide treated pulps. These pulbs_réSpDnded
very well to these sequences. Pulps could belbleachedvto\a
brightness level of 51.6 tc 56.0 with 9% available chlorine

and 51.6 to 56.5 with 2% HZD respectively.

2
It is evident from results that when brightress is

increased the vpacity decrcases. Scattering coefficient of

‘these pulps was not chénged to significamt level aé'brightnass

increases.

Part II

"The results obtained in Part [ werd used as a guide to.

the pulpingf In parf I1 consideration was given to the

treatmont of the chips in strong elkaline sulphite liguor.

The work was extended to cover high NalH concentration and low .

"sulphite concentration. All cther conditions covering treat-

ment with 'the chemicals and refining were kept constant

(details see in Table 3).

1t is evident that pH after the treatment would remain
more tham 10.9. This shows that sufficient residual alkali

is present in spent liguor after impregnation._ Yields

. decreased on the increased dosage of NaOH concentration.

Unbleached pulp brightﬁess‘wasA27.4 to 28.8%.

The influence of the different treatment conditions ﬁn

‘stfength properties of pulps are given in Table 10. These

indicate clearly that stronger alkali and weaker sulphite
improve the paper making properties of the pulp. Values

interpolated at 200 CSF for thése pulps are given in Table 11.



s
()

5. CONCLUSIGNS
i/ ‘The results discussed in Part I indicate that sulphite

-‘ii/

iii/ .

chemiﬁechanical pulps of satisfactory strength properties:

cannot bs produced fTrom E., tereticdrnis for newsprint

'furnishf

Further.studies‘on E. tereticornis (Part II) indicated

that increasing the strength of NaOH used for treating
the chips (15 to 25 gpl NaOK on wood) and weaker

éylpﬁite (7.5 to 12.5'gpl_N32503) gave pulps with imﬁroved
strength properties. It appears that alkalinity of an
glkaline sulphite liquor rather than the sulphite content

is primarily respOHSible‘fDr‘pulp strength improvements.

The brightness of unbleachédlpulps from alkaline sulphite
pulping is higher than those of cold soda pulps as

axpecfed.
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TH0 STAGE_HYPOCHLORITE BLEACHING OF ALKALINE SHULPHITE PULPS

Hypo. Hypo o “Bleached
app. consu- . pulp
_..as med as yield
avai- avai- ‘ _ Blea- on (D
lable 1lable Buffer 1Ini- Post ching pulp
Sample Cly - as tial ~colour losses basis
numbexs % NeOH %  pH. numbexr "%
AS/E /1 .
Il 1.8 0.8 18.4 3.4 T.T - 92.3
AS/EL/2
I T.2 1.3 10.5 - : -
II 1-8 DcT 1011 4-2 6.9 9311
AS/Et/3 S
1 7.2 7.2 1.3 .G - -
II 1.8 1.8 0.7 .5 4,7 5.5 - 94,5
8S/Et/4 ‘ \
I T.2 7.2 1.3 10.7 - -
IT - 1.8 1.8 0.7 10.1 3.6 5 94.9
AS/EL/S e
CoL T2 7.2 1.3 10.6 - Lo =
IT-S1re8 s ~ 108 0.7 1045 3.2 3.9 961
AS/EL/E LT "
I 7.2 7.2, 1.3 .9 - o
IT 4,8 1.8 0.7 ) 2.3 3.3 96.7.
AS/EE/T T T |
oo 1 7.2 7.2 1.3 10.0 | - T
11 1. 1.8 - 0,7 10.2 4.7 7 3 96.0
AS/Et/D
T 7.2 7.2 1.3 10.9 - ‘ -
I 4.8 1.8 0.7 10.5 4.1 3.4 96.6
AS/ER/I
TTTT 1.2 1.3 10.9 - -
1460 1.0 07 0. (.5 3.2 96.0
Wote : 1 - I Stage Hypochlorite blecaching
S70:LI1 0 =11 Stage Hypochlorite bleaching
5 Do s Constant: conditions o .
Consistency: - B8,0%" . Temperature- - -:4541°C o
Time, - 45 min. S0, was to decreasc pH 5.0 to 5.5

< after II stage bleaching
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‘TABLE 8

WET WEH PRDPERTIEb 0OF ALKALTNE SULPHITE PULPS AT
2D+1% DRYNESS '

Freenoss  IwWT  TEA % water

Sample - C5F - index index retenticn
numhers - . -ml Nm/g " mhm/g - value {WRV, .
' , so . (1) (1) oo
- AS/Et/1 260 (1) (1) | (1)
- ' 150 (1) (1) ' (1)
o 35 1) (1) (1)
AS/Et/2 160 ‘ (1) (1)
‘ 115 (1), (1)
495 0.13 4.8 101
. 365 0.13 3.6 103
© AS/Et/3 . .. 270 0.12 3.6 11 -
‘ : 90 0.09 2.4 117
540 (1) (1) (1)
- S 41 (1) (1) (1)
AS/Et/4 _ 300 (1) (1) (1)
‘ - 180 {1) (1) (1)
465 S 0.1 2.9 gs
325  0.11 2.2 89
AS/EY/S5 - . 255 C.09 2. 1
= 100 © - 0.07 1.4 94
660 0.08 2.7 100
. -~ 455 - 0.10 2.3 102
AS/Et/6 . 340 . D.0S8 2.1 ' 104
- 70 0.08 2.0 ‘ 108
400 (1) (1) (1)
270 (1) (1) (1)
AS/EL/T 105 (1) A1) (1)
- 90, (1) - (1) (1)
515  0.09 3.8 86
‘ 345 0.08 . 2.8 90
AS/Et/8B ‘175 - 0D.08 2.5 94
: ' © %0 0,06 1.1 105
575 0,13 3.9 1071
AS/Et/9 | 185 0.14 3.1 110
75 - 0.07 1.9 112

(1) too low tc he measured.
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TABLE 9 -

CONDITIONS AND RESULTS OF ALKALINE SULPHITE PULPING

Sample numbers P . ‘ AS/Et/13 AS/Et/14 AS/EL/15

Particulars

Chemical as NaOH ‘applied, g/l 15.0 20.0 25.0
Chemical as Na,SO, applied, g/1 7.5 10.0 12.5
Na,50,/NalH ratio w/w 0.5 0.5 0.5

pH of the impregpation :

pH ef the spent liquor : 10,9 11.5 -11.5
Total yield, : % 84 .1 80,7 80.1
Rejects, % : 4.9 3.7 2.5

Unbleached pulp

brightness, ' % 27.5 27.4 28.8
COD released g/l 42.75 47.72 48.82

Caonstant conditions

Chips to ligquor ratio = 1:3.5
Temperature, o = 9041
i
Time, : min. = 60
2
N, pressure = 8.0 kg/cm

2
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 TABLE 11

'STRENGTH PROPEQTIES OF ALKALINE SULPHITE
UNBLEACHED PULP AT 200 ml C.o.F

Samplu numbers’  AS/Et/13 AS/Et/14 - AS/Et/15

Particulars

* Butst index,lkFa.mz/g - 0.20 0.24
Tensile indsx; Nm/g 8.3 ' 10.50 10.50
Tear index, mNm°/g 1.00 - 1.50 1.50

Initial wet web tensile . , . . ‘
indsx, Nm/g o 0.14 O.14  0.17




TfFLE 1

"WET WEB STRENGTH OF ALKALINE SULPHITE PUL®S AT

2041% DRYNESS

Freenesga

- Initial wet web

Tensile ehergy

Sample ~ CSF tensile index  absorption index

specifications ml - Nm/ g mNm/ g
| 565 0.12 2.9
AS/EE/13 420 0.12 3.3
- 315 0.14 3.6

. g5 0.15 3.4

485 0.12 2.8

AS/EL/14 315 0.13 2.9
195 0.13 3.3

60 0.16 3.9

| =50 0.15 2.4
AS)Et/TS 390 0.15 4.1
280 G.18 4.4

55 4.9
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) o - © RMNEXURE T

CONVERSION FACTORS FROM 51.T0 OBSOLESYENT (KGS) UNITS

IS0 {Internation=l Drgénisation for Standardisation) methods
were used in this investigation for pulp end paper testing. ALl results
and calculations are expresscd in 51 units (Systeme Internaticnal,
d'Unites) as this systen was edopted in India.

Some_basic SI units | Conversion to
' Zheglgscent units

Mags : Kg, g

Léngth | oom

Ares : m2

Time 1+ secand (s) _

Force : Newton (N) milliNewton (mV) 1N = 0, 102 kp

ressure :  Pascal (Pa) . . . 5

Kilopascal {(kPa) . ‘ 1Kpa = 0,0102 kp/em

“Dynamic viscasity Pa.s {Pascal sccond) - B iP = 0,1 Pe.s

1eP= 403Pa.s

Conversion of paper testing date :

From SI unit To obsolescent unit Multiply by
Tensile index N.m/g ‘Breaking length knm 0,102

Burst inmdex k?a.m2/g Burst factor | 10,7
Tear index mN.mz/g o Tear factor ” 10,2
Scattering coefficient - Emattéring coefficiént fD
‘mz/kg o l ' gmz/g

For approximate indicetion tensile index can be converted to
breakinmg l=sngih by div’ding by 13, burst indax converted to burst
factor by multiplying by 10, tear index converted to tear factor by
multiplying by 10. ‘ ' :

Tt should be mentioned that in 1S} steandards the testing data
are expressed on the basis of weight of ccnditicned sheet whereas
other standards (e.g. APPITA) express results on basis of 0.D. wodight
which makes exact_conversicn dif ficult. | ’





